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[0014] Figure 4 shows the structures of crystal grains of titanium silicide, 
which are observed through a transmission electron microscope. The 
crystal grains as a sample are obtained by depositing titanium having a 
thickness of 40 nm on amorphous silicon and performing a RTA under a 
nitrogen atmosphere for 30 seconds at 650 'C. Figure 4 shows phase 
transition of titanium silicide from the C49 structure to the C54 structure. 
A small crystal grain having a fine striped pattern caused by lamination 
defect is titanium silicide having the C49 structure and a large crystal 
grain is titanium silicide having the C54 structure. In the light of Figure 
4, it is obvious that the crystal grain of titanium silicide having the C49 
structure is significantly different from that having the C54 structure even 
under the thermal treatment at the same temperature. The reason why the 
phase transition of titanium silicide occurs at a comparatively low 
temperature, 650 °C is that the amorphous silicon is used ("Material 
Research Society Symposium Proceedings" discloses this on pages 167 to 
172, Vol. 181,-1990.). 
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(57)Abstract 

PROBLEM TO BE SOLVED: To ensure heat resistance 
by using a titanium silicide film, which stably exists after 
heat treatment at a specific temperature or higher and 
has a C49 type structure, or a titanium silicide film, 
which contains an impurity and has a C49 structure, for 
an electrode or wiring. 

SOLUTION: On the surface of silicon semiconductor 
substrate 101, a field oxide film 103 is formed by 
selective oxidation, and on the active area surrounded 
by the field oxide film 103, an N type impurity diffusion 
layer 107, P type impurity diffusion layer 108, N type 
polycrystal silicon gate 109 and P type polycrystal 
silicon gate 110 are formed by photolithography and ion 
implantation. Then, on the silicon layers 107-110 wherein 
impurities are diffused, titanium nitride 113 containing a 
tungsten of 1 atom % or more and 10 atom % or less is 
deposited, and a titanium silicide layer 112 containing 
tungsten with a C49 type structure is formed by heat 
treatment at 800° C or higher. 
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